The dominant-negative effect of p53 mutants and p21 induction in tetraploid G1 arrest depends on the type of p53 mutation and the nature of the stimulus.
Many p53 mutant proteins possess a dominant-negative activity that is under the control of several factors, namely p53 mutations and the cell type. The goals of our study were to determine the following: (1) the dominant-negative effect of different p53 mutations in response to mitotic spindle inhibitors, and (2) if this dominant-negative activity is dependent on the nature of the stimulus. We therefore examined the cellular response of the near-diploid LoVo colon carcinoma cell line possessing two wild-type TP53 alleles and three other clones transfected with different TP53 mutants (p53-273H, p53-175H, and p53-143A) to treatments with different mitotic spindle inhibitors. Flow cytometric studies and analysis of retinoblastoma protein (pRb) dephosphorylation and 5-bromo-2'-deoxyuridine incorporation by immunocytochemistry revealed a tetraploid G1 arrest of the wild-type LoVo clone and the p53-273H mutant clone after exposure to mitotic spindle inhibitors, preventing tetraploid cells from entering into an additional S phase. On the other hand, the p53-175H and p53-143A mutant clones re-enter S phase with no apparent arrest. Therefore, our results confirm that p53 mutant dominant-negative activity and the tetraploid G1 arrest in response to mitotic spindle inhibitor treatment depend on the type of p53 mutation, involve p21 induction, and require pRb dephosphorylation. Moreover, when we compare our results with those obtained by other investigators after ionizing radiation exposure using the same cell lines, we identify the nature of the stimulus as a new factor that determines the dominant-negative effect of p53 mutants.